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Art Unit: 1792 

Continued Examination Under 37 CFR 1.114 
A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 

has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on September 26, 2008 has been entered. 

Response to Amendment 

Amendment filed on September 26, 2008 has been entered. Claims 1-5, 7 and 9-20 are 
pending in the application. Claims 1-5 and 12-17 are withdrawn from consideration as directed 
to a non-elected invention. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 7, 9 and 18-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lee et al (US 6180523) in view of Sambucetti et al (US 6335104), fiirther in view of Whitlow et 
al (US 5330088), Aisaka et al (JP 04297001) and Semkow et al (US 6,060,176). 

Lee et al disclose Ultra-Large Scale Integrated (ULSI) wiring (See Abstract) comprising 
a first insulating interlayer 20 having at least one of trench and via formed in the first insulating 
layer 20 of e.g. silicon dioxide (See column 12, lines 17-18), a first barrier layer 34 (claimed 
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diffusion prevention layer) on the adhesion layer 28 formed on side walls of the at least one of 
trench and via and on a bottom of a substrate 10 of silicon dioxide (See column 2, lines 59-60), a 
wiring layer 38 formed in the space of the first barrier layer 34, and a second insulating layer 42 
covered over at least the wiring layer, wherein the first barrier layer 34 is made of a plating film 
selected from the group consisting of Ni, Pd, Co or alloys of Ni, Pd, Co, but not limited to these 
(See Fig. 6; column 8, lines 50-59; column 10, lines 20-23). Lee et al teach that the adhesion 
layer is preferably composed of Al or Al alloys, polysilicon. Ni, titanium or amorphous silicon 
(See column 8, lines 15-17). Lee et al teaches that a first barrier layer 34 (claimed diffusion 
prevention layer) on an adhesion layer 28 (See column 5, lines 60-61), wherein the adhesion 
layer 28 is preferably composed of polysilicon or amorphous silicon (See column 8, lines 15-17) 
formed by LPCVD (See column 8, line 26). It is well known in the art that polysilicon is 
deposited with LPCVD using silane decomposition . Therefore, the first barrier layer 34 (claimed 
diffusion prevention layer) would contain Si because it would further diffuse into the diffusion 
prevention layer under the heat of LPCVD and/or under heating treatments that are always 
included in ULSI wiring manufacturing process. 

Lee et al fiirther teaches that the first barrier layer 34, diffusion prevention layer for the 
metal layer of e.g. Cu or Au (See Fig. 9; column 6, lines 1-2) is preferably composed of 
electroless plated layer of Ni, Pd, Co or alloys thereof, but not limited to these (See column 8, 
lines 49-56). Lee et al does not expressly teach that the first barrier layer 34 (claimed diffusion 
prevention layer) may also be made of nickel-boron . However, Lee et al teaches that a second 
barrier layer 46 may be formed on the wiring layer 38 by electroless plating, wherein the second 
barrier layer 46 is made of a nickel-boron. Pd or Co or Cu, Au, most preferably of Ni-B to reduce 
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the resistivity (See Fig. 8; column 10, lines 36-37) for copper migration (See column 4, lines 19- 
20). Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have made the first barrier layer 34 of nickel-boron instead of Pd or Co 
with the expectation of providing the desired reduced resistivity for copper migration. 

Lee et al fails to teach that the first barrier layer 34 comprises a plating film selected from 
the group consisting of Ni-W-P and Ni-Rh-P (Claim 7). 

Sambucetti et al teaches that a diffusion barrier layer 16 of a metal alloy material such as 
a phosphorus or boron-containing alloy of Ni-P, Co-W-P, Co-Sn-P, Ni-W-P. Co-B, Ni-B, Co- 
Sn-B, Co-W-B and Ni-W-B is suitable for prevention of copper diffusion (See FIG. 1; column 5, 
line 61 to column 6, line 18). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have used Ni~W~P as a diffusion prevention film in Lee et al with the expectation 
of providing the desired prevention of the first Cu layer from diffusing since Sambucetti et al 
teaches that an electroless Ni-B film or Ni~W~P film is suitable for preventing Cu from 
diffusion, and Lee et al do not limit their teaching to particular Ni alloys. 

Lee et al in view of Sambucetti et al fails to teach that the first barrier layer 34 comprises 
a plating film of Ni-Re-P. 

Whitlow et al teaches that a deleterious diffusion of copper into a contact can be 
prevented by placing an impermeable barrier layer between the braze material and the contact. 
The material for this barrier may be any element or alloy which does not alloy with the species 
that is being prevented from diffusing into the contact material such as tungsten and rhenium 
with which copper does not alloy or exhibit any solid solubility. See column 1, lines 51-65. 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have used rhenium to alloy with nickel in Lee et al in view of Sambucetti et al 
instead of tungsten with and phosphorus with the expectation of providing the desired copper 
diffusion barrier since Whitlow et al teaches that either tungsten or rhenium may be used for 
forming copper diffusion barrier. 

One of ordinary skill in the art would have reasonable expectation of success in making 
Ni-Re-P film since Ni-Re-P alloy film is well known in the art and used for forming e.g. a 
resistor, as evidenced by Aisaka et al (See Abstract), or for forming a corrosion protection layer, 
as evidenced by Semkow et al (See column 5, lines 10-13, 22). It is also well known in the art 
that Ni-Re-P film may be deposited by electroless plating, as evidenced by Aisaka et al (See 
Abstract). 

As to claimed thickness. Sambucetti et al teach that a suitable thickness for the first 
diffusion barrier layer 16 may be within a range of 1,000-10,000 ANG. (100-1,000 nm) (See 
column 6, lines 2-7), e.g. 100 nm (See Example A) (See column 6, lines 29-30). 

Moreover, the Examiner takes official notice that it is a common knowledge in the art 
that effect of protection layer depends on the thickenss of the layer. It is held that it is not 
inventive to discover the optimum or workable ranges of result-effective variables by routine 
experimentation. In re Antonie, 559 F.2d 618, 195 USPQ 6 (CCPA 1977). See also In re Boesch, 
617 F.2d 272, 205 USPQ 215 (CCPA 1980). It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to have determined the optimum values of the 
relevant thickness parameters (including those of claimed invention) in the cited prior art through 
routine experimentation in the absence of showing of criticality. 
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As to claim IS , Aisaka et al teaches that Ni-Re-P alloy thin-film having 5-75wt % 
rhenium content and 1-14% phosphorus content formed onto a base material through an 
electroless plating method may be used for forming a resistor since it has high specific resistance 
value and temperature resistance coefficient (See Abstract). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have used Ni-Re-P alloy for 
forming a copper diffusion barrier film in the cited prior art with the expectation of providing the 
desired high specific resistance value and temperature resistance coefficient, as taught by Aisaka 
etal. 

Note that alloy ranges of Aisaka et al overlap claimed ranges. It is well settled that 
overlapping ranges are prima facie evidence of obviousness. It would have been obvious to one 
having ordinary skill in the art to have selected the portion of Aisaka et al's range that 
corresponds to the claimed range. 

Moreover, it is held that concentration limitations are obvious absent a showing of 
criticality. Akzo v. E.I. du Pont de Nemours 1 USPQ 2d 1704 (Fed. Cir. 1987). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to have 
determined the optimum values of the relevant concentration parameters (including those of 
claimed invention) in the cited prior art through routine experimentation depending on particular 
coating composition in the absence of a showing of criticality. 

As to Amendment of claim 7. Lee et al teaches that their invention discloses a technique 
of utilizing electroless deposition in USLI circuits. This metalization process is an additive and 
selective to provide conducting layers as well as an interconnection between layers of a 
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multilevel conductive metal semiconductor device. See column 10, lines 60-62; Abstract; 

column 5, lines 41-45; column 2, lines 9-12. 

As to claim 20 . Lee et al teaches that the invention provides three embodiments for 

forming Cu/Au contacts and interconnects using electroless deposition (See Abstract). 

3. Claims 9-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lee et al in 

view of Sambucetti et al, further in view of Whitlow et al, Aisaka et al and Semkow et al, as 

applied above, and further in view of Neary (US 4424805) and VuUaume et al (Applied Physics 

Letters, vol. 69, pages 1646-1648, 1996) described by Wada et al (US 20050056828)*. 

*The Examiner Note: the Examiner will refer to Wada et al (US 20050056828) for 
description of VuUaume et al. 

The cited prior art is applied here for the same reasons as above. Lee et al fails to teach 
that an adhesion layer between said first insulating layer and said diffusion prevention layer 
contains at least one of silicon and carbon (Claims 7); the adhesion layer is substantially made of 
silane compound layer (Claim 10) such as a monomolecular layer of a silane compound layer 
containing an amino group (Claim 11). 

Neary teaches that organo silicon monomers which characteristically possess two or more 
different types of chemical fiinctionality can be used for bonding dissimilar materials (See 
column 5, lines 50-55). For example, silanes may be used for bonding silicon oxide surface by 
reacting silanol moiety with the surface oxide thus leaving organic functional group, R, extended 
away from the surface (See column 6, lines 6-19). When R is amino group, silane can be bonded 
to metal surfaces by complexation, coordination or chelation (See column 6, lines 25-30). 
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Therefore, it would be obvious to one of ordinary skill in the art to use amino group containing 
silane to bond siUcon oxide with metal. 

VuIIaume et al teach that a monomolecular layer of a silane coupling agent functions as a 
gate insulating film (for example, makes the leakage current satisfactorily small): the leakage 
current in the monomolecular layer of the silane coupling agent is smaller by 4 to 5 digits than 
that in silicon oxide having the same thickness (See US 20050056828 to Wada et al, P205). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have used a monomolecular layer of amino group containing silane coupling agent 
in Lee et al instead of adhesive with the expectation of providing the desired bonding of silicon 
oxide with metal and the desired satisfactorily small leakage current, as taught by Neary and 
VuUaume et al. 

Response to Arguments 

4. Applicant's arguments with respect to claims 7, 9 and 18-20 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Elena Tsoy Lightfoot whose telephone number is 571-272-1429. 
The examiner can normally be reached on Monday-Friday, 9:00AM - 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Timothy Meeks can be reached on 571-272-1423. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an appUcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
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may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Elena Tsoy Lightfoot, Ph.D. 
Primary Examiner 
Art Unit 1792 

November 7, 2008 
/Elena Tsoy Lightfoot/ 



